Introduction
In 1995, World Bank Conference on Development Economics concluded that 'unequal income distribution and its associated poverty problems remain central issues for the future' [1, p.38] . Twenty years have passed since then, but the problem remains far from to be solved, and many studies continue to point out a global trend towards growing inequality both at national and regional levels [2] [3] [4] [5] . Inequality remains one of the most significant problems in the Russian social and economic development as the country has seen the highest growth rate of GINI coefficient from 1990-s till 2000-s comparing with other G20 members [10] .
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On the other hand, higher participation of these countries in international trade created additional sources of income for the governments leaving more room for infrastructure and social spending. For instance, Brazil managed to bring down GINI from 0.605 in 1990 to 0.549 in 2007 1 thanks to various state programs.
Evidences regarding the effect of trade on within-country income distribution are far from comprehensive. The studies that addressed the issue have so far been focusing on between-country differences or international comparisons of countries [11] [12] [13] [14] . Recently, a lot of empirical research examining the question of whether more foreign trade worsens or improves income distribution among social groups in a single country came out but their results are rather controversial as well. While most of them find a correlation between trade and inequality, they present inverted effects and admit that inferring causality is complicated due to endogeneity problems. For example, some authors declare that there is a strong correlation between trade and income, and trade and inequality in the cross-section of countries; countries with higher trade openness tend to have higher living standards and lower income inequality [15] . Others argue that the interplays between trade and the adoption of technology may constitute an important mechanism leading to a possible increase in income differentials in the liberalizing countries [16] . Some studies show that international trade benefits the firms that produce the high-quality products, while trade decreases the profits for those that barely export their products and those that serve only their individual domestic markets [17] .
In general, the cross-country studies demonstrate that trade openness generates the increase of regional inequality, however, a higher integration in the international trade could neutralize the negative effect [18] . Thus, the recent studies of Brazil and India cases indicate that in India trade openness led to the regional inequality while the effect in Brazil was opposite [19] . That means an obvious need to investigate trade-inequality links by each country case in order policy makers could better treat the interregional development and income distribution.
The most noticeable reason for social disparities under trade openness is differentiation in the competitiveness of regions due to their industrial specialization [20] . In the case of Russia, the regional inequality increased during the transition from planned to market economy. The economic transformation evoked structural changes in industrial performance of regions [21] . One of the core drivers for such changes was a greater integration of Russia in international trade chains and specialization on raw materials export that created the imbalance between oil and gas producing regions and manufacturing regions [22] . However, in the majority of studies trade openness per se usually was not in the focus of research on the regional inequality in Russia, even that experts argue that one of the main dimensions of increasing polarization was export shares of regions [23] .
So far, there is little doubt that more studies devoted to single country cases are needed for policy-makers and societies, in general, to understand the issue better. This research seeks to contribute the debate by investigating regional dimensions of the inequality problem in the Russian Federation. The paper presents results of an empirical investigation on the impact of trade on income distribution in Russia. It analyses causal relations between openness to trade (largely facilitated by economic reforms of the 1990s), and inequality levels in Russian regions during 2000-2012. The difficulty to deal with the problem is partly due to the fact that over time poverty line changes and it is not always easy to compare its past and present levels [24] . In the academic community, there is no agreement on a single definition of poverty levels mainly due to their fluid nature [25] . There is even less consensus on the impact of trade on national poverty levels as various studies present different, and often contradictory, empirical results. Some even argue that inequality is less subject to changing levels of poverty; on the contrary, it may lead to growth and give a broader picture of gains from trade for society [26] .
This research contributes to the existing studies in several aspects. First, it examines trends in inequality in Russia in relation to the trade openness. Second, causal links between regional inequality and trade openness in the Russian Federation are tested. Finally, based on the obtained results, the paper argues that adequate trade policy can help to improve observed inequality levels because trade benefits social groups in the middle-income decile the most.
Dimensions of Income Distribution in Russia
The problem of income distribution is generally discussed in connection to inequality and poverty. While each of the three represents an individual object of research, they co-exist and one can cause another. Due to such interconnected-социальНо-эКоНоМичесКие проблеМы региоНа ЭКОНОМИКА РЕГИОНА Т. 14, вып. 3 (2018)
WWW.ECONOMYOFREGION.COM ness, this part discusses income distribution in Russia in relation to inequality and poverty. For many years the issues of wealth distribution and income inequality in Russia were among key national priorities. Indeed, for the most part of the 1990s the country experienced a severe economic crisis accompanied by impressive growth of foreign trade. During the first years of transition, inequality increased tremendously, and more than 20 % of the population lived below the poverty line [27] . Inequality remains huge up to now: top 5 percent of the Russian population in 2015 owned 82 percent of the total national wealth
The problem also has a strong regional dimension. According to Rosstat, the difference in the average per capita income between the richest Nenets Autonomous Okrug (one of the leading regions in terms of mineral resources) and Kalmykia (with the highest share of agriculture in GRP) exceeds 5 times 2 . One should also take into consideration income disparities within the regions. Interesting enough, the wealthier ones demonstrate a wider gap. In particular, according to the Bank of Finland Institute for Economies in Transition, income dis- tribution in the capital region was more uneven, than elsewhere in Russia, and a greater proportion of the population lived in poverty than the national average. As a group, families with small children were the worst off; 20 % of Muscovites kids live in families classified below the poverty line [28] .
Russian snapshot of a social wellbeing differs depending on whether it is looked at from the perspective of either poverty trends or inequality dynamics. So, in 2000's Russia succeeded in a considerable reduction of the poverty levels taken as a poverty headcount. As shown in Fig. 1 , where the X axis depicts Russian regions from 1 to 83 and the Y axis -poverty headcount, number of poor in Russian regions reached a maximum in 2000. By 2008, the level of poverty reduced considerably and remained at the same or slightly lower level through 2014. More importantly, it seems that variation in poverty headcount between various regions that used to be quite big in 1995 narrowed. Trend lines in poverty headcounts for both 2008 and 2014 are much smoother that the ones for 1995 and 2000. In other words, during 2000's Russia succeeded in reducing regional poverty levels as well as in narrowing the cross-regional gap.
In contrast to poverty headcount, income distribution seems to become more uneven over the same period. As captured by the Fig. 2 In 1990-2010's, Russia came through a fundamental economic transformation in which trade played a central role [29] . Trade-led growth model helped to raise the country-average levels of income but, simultaneously, it triggered greater inequality in income appropriation between social groups [30] . This problem is more severe on the regional level since 83 administrative regions (excluding Crimea and Sevastopol) of the country vary substantially in an observed income distribution and income level.
This development demonstrates a necessity to discuss problems of income distribution in connection to poverty. Lower levels of poverty do not automatically mean that all social groups enjoy equal access to benefits from the economic growth, in general, and benefits from foreign trade, in particular. As Emma Aisbett [23] points out income inequality may lead to a lack of economic opportunities and limit the productive capacity of economic agents. Conversely, if a country's economy grows slowly and cannot bring a fast reduction in poverty levels through rapidly rising income levels, measures aimed to make the distribution of income more even will help to deal with the poverty problem [25] .
Trends in Trade Openness and Poverty Problem in Russian Regions
Russia regions show remarkable variation in their openness to foreign trade measured as a share of export plus import in gross regional products. As of 2013, in some regions, it was almost 0 while in others it was 40-60 % or even higher (Fig. 3 ). Generally speaking, low levels of trade openness are the characteristic of the Southern Republics like Chechen or Ingush. High levels are common for resource-reach regions in the North (like Tumen) or large cities like Moscow or SaintPetersburg. Interestingly enough, in 2013, the levels of trade openness in almost all regions were lower than in 2000. It might be naturally assumed that the major reason has been the Great Recession that broke out in 2008.
A question that naturally arises here relates to how regions with higher levels of trade openness in 2000 when the level of poverty in Russia reached maximum, performed in terms of income distribution. To explore this issue, we constructed a chart that shows the relationship between the trade openness level in 2000 and income distribution in 2012, the last year for which data are available (Fig. 4) . As it turns out, there is no clear pattern that would allow to conclude that regions with a higher level of trade openness had higher or lower levels of income discrepancy between fifth and first 20 %. Some of the regions with very low and very high volume of foreign trade in 2000 had a very low of income discrepancy in 2012. Thus, the impact of trade on inequality in Russian regions seems to be not a clear one. As it was mentioned beforehand, the problem of unequal income distribution in Russia emerged since the Soviet Union collapse and appeared to be much more difficult to solve than previously thought. Gorodnichenko et al.
[31] while addressing inequality took into account the production of food by households that had a large equalizing effect on income and consumption. They also found that underreporting of income, wage payment delays, and some other features might explain some of the inequality trends. Denisova [32] observed a large variation in poverty rates across Russian regions due to the diversity of economic situations across regions in Russia, reflected by huge variations in per capita gross regional products, in growth rates, in levels of wages and in unemployment rates.
Fedorov [33] using a polarization index based on inequality decomposition, argued that the main dimensions of increasing polarization were not so much the ''West -East'' or the ''Ethnic Russian -National Republics'' divides, but factors such as export shares of regions or the relative sizes of their capitals.
The regional dimension of poverty in Russia was also addressed by the World Bank. The study pointed out large regional differences in living standards, as well as the urban-rural ones and warned that "if growth is not distributed evenly, then the poverty impact will be attenuated" [34] . The authors of the report estimated that trade and FDI liberalization, which were a part of the WTO accession package, is likely to have a significant positive impact on growth, and hence, on the sustained poverty reduction; but specify that the positive impact of FDI reforms will be greater than that of tariff reduction.
Later Rutherford and Tarr [35] developed a seven-region comparative static computable general equilibrium model of Russia to assess the impact of accession to the World Trade Organization and, in general, supported the findings of the above-mentioned report. They estimated that all deciles of the population in all federal regions of Russia can be expected to gain significantly, but mainly due to foreign direct investment attraction. Distribution impacts within regions would be flat for the first nine deciles. But the richest decile of the population in the three regions that attract a bulk of foreign investment would benefit much more than the other nine representative households in those regions.
In 2008, when Rutherford and Tarr published their results, nobody could predict that the impact of Russia's WTO accession on trade liberalization would be largely blocked by the sanctions imposed on Russia and its countersanctions as well as by some other developments. The most recent studies even cover the impact of economic sanctions on income inequality of target states. Afesorgbor and Mahadevan [36] , on the basis of empirical evidence, argue that the target states should be cautioned about ignoring sanctions' effects on income distribution. They also claim that it is a combination of financial and trade sanctions which produces the greatest harm in widening an income inequality.
The bulk of Russian publications devoted to the inequality among various Russian territories and challenges of its overcoming mainly deals with the use of budget and regional policies. The authors criticize the existing approaches of state regional policy, arguing that it hardly takes into consideration differences existing among Russian areas [37] . They also indicate that the reliability of regional statistic is rather low, especially on the population's income and GRP. The latter is due to the institutional reasons. In particular, leading national companies could initially register in one region and then move to another. Hence their financial reports might change GRPs dramatically (for example, Gazpromneft is registered in St. Petersburg since 2006, before that its headquarter was located in Omsk). In addition to that, till 2005, there were so-called internal offshores with artificially high GRPs. Zubarevich [38] also argues that the budgetary reform undertaken in the mid 2000s resulted in disproportions in the state budget revenues and high dependency of some regional budgets upon the federal one (in Chechnya and Ingushetia, the share of federal transfers in consolidated regional budgets almost reached 90 % in 2013).
Even though poverty and inequality in Russian regions have been addressed in the economic literature, there is a room for additional studies. The analysis of existing publications shows that the problem under review has various sources and dimensions: Soviet Union collapse followed by a dramatic decline in production and severe economic crises, failures of state regional and fiscal policies, etc. There are several ways to improve the situation. Active involvement of the Russian regions in a foreign trade might be one of the solutions.
Data and Methodology
A general model proposed by Rodriguez-Pose [39] to estimate the effect of trade on equality was used to test for our hypotheses (1) .
where Inequality is the level of inequality in a region i at a time t and x is a vector of independent variables conditioning the distribution of income in any given region i at time t. Then we transform this model by introducing variables for trade, geography and factor endowment. Their choice was founded on the ideas by the New Economic Geography (NEG) developed by Krugman [40] , Krugman and Fujita [41] and the work on trade and growth by Frankel & Romer [42] . The NEG core-periphery framework sees differences in relative factor endowments as the result of the non-homogeneity of physical geography. Accordingly, income distribution is linked to relative foreign market access. When relatively wealthy regions are also those with a greater degree of accessibility, increases in trade are likely to contribute to existing inequalities. In contrast, when poorer regions have a market accessibility advantage, foreign trade is likely to improve inequality levels Rodriguez-Pose [39] . The specification estimated with OLS fixed effects takes the following form Ineq (upper20 % / lower 20 %) = α + β 1 lnGRP + + β 2 tropen (import + export / GRP) + β 3 manuf + + β 4 unemprate + β 5 res1 + β 6 infra + e.
Ineq stands for the income distribution, it is a ratio of the share of income held by the fifth 20 % of population to the first 20 % of population in each region. The higher share would mean higher inequality as more income will flow to a wealth- Tropen is trade openness, which is measured as the sum of exports and imports divided by GRP in a given year over the period 2000-2012. Because Russian Statistical Service provides regional data on foreign trade measured in US dollars and data on GRP measured in Russian roubles, we had to convert data for GRP into US dollar using an average RUR/USD exchange rate in the given year as a basis and make direct calculations for trade openness of each region.
An indicator of trade share in GRP is an imperfect measure of the region's trade policy because it includes not only changes in the regulatory environment in the particular region (like changes in the level of tariffs and quotas and the like) but also changes in other factors like transportation costs, world demand and others. Perhaps the direct introduction of trade policy measures could better reflect real changes in the trade openness. However, using tariff rates for estimation may represent even bigger challenges because they do not include such factors as sanitary, labor, environmental restrictions. Therefore, it seems better to use trade to GRP ratio as a measure of trade openness because it is a more comprehensive indicator.
To control for the regional differences in types of economies, shares of manufacturing (manuf) and resource (res1) sectors were introduced into the analysis. Temporal change in the manufacturing-to-agriculture composition can influence the region's prospects for growth in general and its trade potential in particular. In the regions with a higher share of manufacturing inequality levels can be lower. But in Russia, many regions are dependent on the resource sectors that represent also major trading industries. To control for the presence of significant resource sectors, a dummy res1 for regions with the share of resource sector exceeding 10 % is introduced. Data for manuf and res1 are for the period 2000-2012.
Other factors might contribute to determining the link between trade and regional inequality as well. The potential problem here could result from trade endogeneity. For example, access to education may influence the intensity of trade in the given region. While many studies have found evidences on the positive relationship between trade, human development and inequality, the introduction of data on schooling as a proxy for education level differences between Russian regions would not bring meaningful results because of a very small variation. Russian regions share very similar characteristics of the education systems that remain largely state governed. Perhaps, data on endowments in the trade-related skills like proficiency of English and other foreign languages could be more relevant. Unfortunately, data availability represents a big problem here as comprehensive statistics remains largely unavailable.
To deal with potential trade endogeneity, a variable for infrastructure (infra) was introduced into the specification. Considering the vastness of Russian geographical space and long distances to borders with foreign partners, the level of infrastructure development could critically influence regions ability to trade. It also could be assumed that the better endowments in infrastructure for a particular region, the more even will be its distribution of trade benefits.
Infra denotes interregional differences in access to foreign markets. We could use physical distance or simple road density indicator but that would be a very crude measure of infrastructure development. Instead, we chose to follow the approach suggested by Rodriguez-Pose [39] and construct a special index that would better capture variation between regions in infrastructure development. The index was calculated as a sum of the railway and road in kilometres divided by the square root of the population during 2000-2012 and then multiplied by 100. By assumption, this index proxies for the average transportation costs of a region, opportunities for international shipments and customs facilities. By design, this index also helps to address the problem of trade endogeneity.
During our sample period, the number of administrative regions in Russia has changed. The data for the years preceding those changes were adjusted to reflect several cases of the mergers between larger and smaller regions. The total number of regions is 83 and each region represents a panel; variables vary across panels and across years. Meanwhile, there are gaps in data for certain regions, which is especially the case for Southern republics, thus, we have a partially unbalanced panel.
Finally, to estimate how trade openness affects regional inequalities, OLS with fixed effect, as well as IV method are applied. Following Barro [43] , the analysis also uses lagged levels of GRP as an instrument for the current GRP in order to address an errors-in-variable issue. Estimation with ЭКОНОМИКА РЕГИОНА Т. 14, вып. 3 (2018) instrumental variable brings minor changes to the main outcome from the OLS analysis.
Findings
This section presents results of testing on the effect of trade openness on income inequalities in 83 Russian regions. Table 1 summarizes the results of OLS with the region fixed effects. When trade is considered as a free-standing variable (specification 1 Table 1 ), there seems to be an inverse link between changes in trade openness and regional income inequality as the variable on trade is statistically significant and has a negative sign. However, when the natural logarithm of GRP is introduced into the equation, the coefficient becomes insignificant and loses its influence. Instead, the coefficient on GRP is statistically significant and has a positive effect on inequality. This outcome is neither surprising nor contradicts to other findings. It generally suggests that economic growth induces social inequality, especially in the early stages of development 1 . Trade openness becomes a meaningful predictor of income discrepancy when controls for manufacturing and resource sectors are added (specification 4). The coefficient on trade openness is significant at 5 % level and has a negative sign as in specification 1, but its absolute value is smaller. The coefficient on the resource sector is significant too and has a negative sign. Thus, in regions where the share of the resource sector exceeds 10 %, the levels of inequality tend to be lower than in regions with the smaller resource sectors. This finding deserves a special attention because, in many instances, the export of resources tends to be associated with higher inequalities.
When a control for infrastructure is introduced (specification 5), the coefficient on trade openness rises slightly but keeps its negative sign. The effects of variables for the resource sector and GRP are in line with other estimations but the coefficient on infrastructure did not obtain any serious results. Variables on manufacturing and unemployment rate are also statistically insignificant. Thus, the results of the estimation with the region fixed effect can be summarized in the following way. The only variable that consistently obtains statistical significance is GRP, the influence of trade seems to be important but confined to other factors. 1 We confirmed that the same logic applies to Russia's case when a square root of the natural logarithm of GRP was introduced into equation. Square root of a variable shows changes in the dependent variable when independent variable changes by one unit. The coefficient on the squared lnGRP is statistically significant and equaled.
In order to check for the appropriateness of the fixed effect estimations, the Hausman test was performed. The probability Prob > chi2 = 0.0000 shows in the direction of the fixed effect but, at the same time, there is a sign of the bias. Gennaioli, La Porta, de Silanes, Shleifer [44] point out that differences in institutions or culture are small within countries which can lead to a large bias at the regional level especially in small samples in estimations with fixed effect. In order to correct for the potential bias, we re-estimate the model by instrumenting the current level of GRP with its previous level, i. e. lnGRP is lagged by one year.
Test statistics for underidentification, weak identification as well as Hansen J statistic for overidentification of all instruments produced in the first-stage regression confirm the validity of the instruments 2 . Therefore, we can proceed with reporting the results. The outcome of the re-estimation is given in Table 2 specification 2. The only variable that keeps its sign and statistical significance is lnGRP. The effect of GRP seems to be even stronger when compared with results for fixed effect estimation. Trade openness and resource sector are no longer significant predictors of the inequality. But, the share of the manufacturing sector, the level of the unemployment rate and index infrastructure are statistically significant at 1 % level and have expected signs. A higher share of manufacturing industries in the regional economy seems to affect positively distribution of income, while unemployment contributes to uneven distribution. Also, in the regions with more developed infrastructure income discrepancy tends to be lower than in the regions with poor or insufficient roads. These results seem to be intuitively correct because under open trade manufacturing could create more employment opportunities. Employment is particularly important in Russia where wages and salaries remain the major source of income for the majority of population in working age. Better infrastructure provides access to foreign markets and could open access to benefits from trade for a larger number of economic agents. Also, taking into account existing large inter-regional variation in types of economies in Russia, infrastructure could be an important factor in lowering regional inequalities.
As a robustness check for the estimations with IV method, the model is estimated with OLS. The results are in line with the results from the IV test-социальНо-эКоНоМичесКие проблеМы региоНа ЭКОНОМИКА РЕГИОНА Т. 14, вып. 3 (2018) WWW.ECONOMYOFREGION.COM ing. The model seems to work in the same direction when regional GINI indicators are used as a dependent variable instead of the ratio in the share of income held by the fifth and first 20 % of population.
Overall, the result of the empirical analysis does not allow for any clear conclusion regarding the effect of trade openness on regional inequalities in Russia during 2000-2012. One of the obstacles seems to be a difficulty in isolating the effect of the trade from the effect of other variables. The effect of trade is conditional on the effect of other factors among which transport infrastructure has a key role. However, the analysis provides evidence that under the condition of the open trade positive effect of both manufacturing and infrastructure on income distribution is stronger 1 .
Conclusions and Policy Recommendations
The analysis shows that even though the involvement into the international trade, at first sight, seems to be an important factor of inequality breakthrough for Russian regions, the deeper look shows that the level of GRP and unemployment, as well as the development of manufacturing sector and infrastructure, appear to be more significant for equal income distribution. This indirectly supports the findings of Rutherford and Tarr [35] that pointed FDI -not trade -as a key driving force for additional gains for the Russian population resulting from the WTO accession. Indeed, foreign direct investments might stimulate industrial and infrastructural developments, as well as to increase labor force earnings to the certain level. Therefore, policies aimed at FDI attraction to Russian regions should take into consideration the need to widen the geography of inward FDI.
Budgetary transfers actively used by Russian government definitely flatten out regional differ- ences. As Rodríguez-Pose [39] points out, spatial inequality likely to be more severe in countries with a weaker redistributive capacity of the central government and/or with fewer provisions for interregional transfers. Such a situation is not the case of the Russian Federation. The country definitely has the abilities to reallocate funds (mainly generated by the mineral resources export) among its territories. In the short run, such policy attenuates the spatial differences. Above-mentioned transfers include social benefits to low-income population groups. Since the share of poor people is higher in the backward regions, interregional income inequality tends to decrease. At the same time, in the longer run, more attention should be paid to the creation and/or strengthening of major factors that might minimize inequality, in particular -stimulating business activities in the lagging regions of the country, attracting FDI, simplifying trading procedures, developing financial infrastructure for trade among other measures. The fact that some regional budgets heavily depend on the federal one suggests that the industrial and services sectors in those regions are not full-fledged and/or there is a substantial segment of the non-observed economy. If the latter is true, such territories free-ride on at the expense of more law-abiding ones.
Policy makers should pay attention to factors that impede industrial and infrastructure development. For example, extremely high-interest rates that Russian banks offer are detrimental for business investments. The federal authorities regularly receive such complaints from various Russian regions, but until now they have hardly been properly addressed.
Even though we could not include into the model the education level, it is obvious that allocation of skilled work-force tends to gravitate to the regions with developed industrial and services sectors and higher growth rates which also offer more attractive employment opportunities. Again, a simple idea about the importance of infrastructure and manufacture development re-enforces itself. At the same time, the authors argue that the role of trade should not be underestimated in overcoming regional inequalities. Even though the model showed that trade is not a key factor in inequality problem, it reflects the potential of a given region to participate in international economic activities. It would be of interest to test how economic sanctions influenced trade and inequality levels in Russia regions considering.
Lastly, the authors would like to point out that better statistical data on regional inequality and income distribution will help further research.
